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ABSTRACT 

Computers have been used in a variety of applications 
for athletics since the late 1950 's. These have ranged froQ 
computers-controlled electric scoreboards to computer-designed pole 
vaulting poles. Described in this paper are a computer-based athletic 
injury reporting system and a computer-assisted football scouting 
system. The injury reporting system uses an optical mark sense form 
on which various data concerning an athlete's injury and subsequent 
treatments are entered. Report programs then produce various 
statistics and information on player statuses for the coaching and 
training staffs. The football scouting system provides the scout with 
ready-made forms that may be used to record observations on 
individual plays and players. A series of reports may be requested by 
the user. Sample reports from the football scouting system are 
provided. (DGC) 
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Trie proliferation of corripuler and computing 
technoIo£;y in the past ten years hus had an 
effect on nearly all acadetr.ic disciplines. Cer- 
tainly, athlc-tirr. and related propr.iTis are no 
exception. The utilization of conputinp. services 
as well :is the nup^er of applications supportint; 
athK-Lics is low when compared to more tradition- 
al conputor related activities (e.R.. engineer in<;, 
science, e^c); however, very much on the in- 
crease. 

Tlje indoctrination of students in high school 
and coUejte to cotr.puters and thoir technology has 
resulted in orienting people of a!l disciplines 
to tlie r»orits of coT.putin;^. TIii>, coupled with 
the in':rf:tsing availability of h.irdware, has pro- 
vided th? opportuitity ti> «Tpply the valuable re- 
soiirci:; of antor.ition to support alnK-tics. 
Nat i 0:1:1 i €-xpnsr.rf nf proffssioi^.il athletics anci 
the frt-^'ieai rolcrences in tlie nod in to the pro's 
use of ( t>npi;Ci»r5; have a:so served as catalysts to 
r^w.y people responsible for athletic urograms to 
investigate the computer's potential for their 
s i t ua t i on . 

llie use of 'Co?nputors by athletics and their 
related activities is a very recent phenorrrnon. 
Hotirever, atte:npt^ were n,ide as earlv as ttie iate 
1950s to inie»rate co*^puting Int;» soorr.s. A 
baseball teati liif.l replacing the man.i<:er con- 
cept of runoin;; their tean with rotating head 
coaches. They also used the ro^ipuLer to solve 
such problems as which relief pilrber to call in 
a certain situ t ion, and p rehab I v which candi- 
date for head roach should be next iR line when 
the incumbenr f.«ileJ to yield a winner. They 
had several p'*oM.'rs nr.H>r>g v.ii.-h *vro: (d) 
the lack of yr.,H\ ball player.;, (b) the atti- 
tude that players shoe Id play the txar.»» with- 
out the 1 nterf erir.re of conipulei*;, ind (c) the 
lack of credU»Mitv roncerning tlie information 
furnished by the t'ox.pulcr. 

Several oil-er exper:-"enLs wcM'e tried 
through t!i»'» e.trlv and niil r*60*;. Mast were 
Indeed cxploial<*rv in n.Uare, a-ui re(|uired ,1 
high level of (.>r[>:irei sooiiist k ation on tiir 
part of I lie uut'^ such that few, if ar^v. were 
announced a*; 'tii; ( esr.f u) . The jnr roducl ioti 
and ullmaii- a v.m lability «»f third t-eaeral loi. 
< (iripiilfr;; » tiu-ir terminal rapj!»i i c ie** , a.ul riore 
«*;abie hii'b U vi I l.Mi -ji.iiu"; bio«j/Iit a whole ii» w 
ba«:e fron whi<h lo appiv < onipti' 'nr. ;o atliletic*' 
and sport*.. Today, sucli things as eoovers.il iora I 
termin ils, •jp- rial purpo':e r.m :-o<>n«pnterr. , .ivail- 
abllity of d.^la b.r.e leciint>K>;'^'» the pcLentfal 



of medium-large scale central processing units, 
and breadth of knowledge in the application of 
computing have served Co provide sports and ath- 
letics witli some many unique and creative systems. 

Certainly one of the more conrson uses for Che 
computer in support of sports and athletics is the 
processing of administrative data. Accounting, 
budgeting, and other business type functions arc 
assisted by data processing systems both for pro- 
fessional and amateur programs. Such things as 
computerized season's ticket files and lists are 
often used when the number (»f tickets involved is 
very large. Most of the systems in operation tliat 
perform such functions as listed nbove are in- 
directly supportive of the athletic programs. Hie 
main theme of this paper will however, deal with 
applications of more direct support for athletic 
contests and athletes throujih the u.->e of conpiit- 
ing. 

Research efforts assisted by computer modeling 
and testing have had a very significant impact 
on various sports programs. A recent television 
special dealing with football injuries devoted 
a large portion of time to the portraynl of study 
efforts aimed at improving the design -')f the foot- 
ball hflment. Several •najor universities were 
involved and explained th.;ir research techniques 
which involved a gre.it deal of modeling and irs- 
pact study analysis "ia cor.*pnter. Should tiiese 
studies result in a safer helrret, as it appears 
they will, the impact on the football player will 
be very direct and bem-f icial . 

Another cxar;nle of beneficial re«^earch that 
could lead to improved performance was done by 
Professor James H. Vernon, associate professor of 
mechanical engineer iiij; at the University of 
Southern California. Professor Vei ::oa lias de- 
signed and built a pole-vaulting pole with a bend 
in it.' He used the ro.Mputer to help solve the 
very coT.pl ex energy pi obi ems involviii}' the motion 
of the vauller, enerj;y in the pole, ett . Optimir.- 
ing oil his theorv and using a proper bent pole 
de.<*.ign and vaulting tecnni'jue, !'rofi';sor Veriion 
predictr. the theoretir.il possi!»ility of a 28'^ 
fo(»l v.-aiU. 

Contests have l>e.Mi directly affected by the 
usi- of coiJJputers in m.iny w-syy. ConferX'nces have 



' J.ines ii. Vernon, "Pre-I5eiit Pole books Promis- 
ing,'' The J2<^t__o^r_T\K 197''i, pp. 
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s.-»u-t!«!o.! llK-ir i»fliiM.i!-; vi i f{»rnMiCer, used 
c!jo s.irv -.v.iC'^-^s to ov.ilu.Ui- :h»-Lr pei't'onitinco . 
SovtTil •»p»*oit':» c.<.vn|»U*« oi conputer tlrivon 
wiu in,: .in.! .Uspl.iv iU-v:i*.\-i h.ivo publ ic Lxod 

riM-.-nily. A rouplo oJ yo.u:: .i>\o an IBM 1130 w.is 
r<-unCo»l in -i v.m .mil n'.u!»» tlu» proffSsion.il j;olf 
t»Mi:*. 'ilio ::itl«' oi tni» v.in *;rrvt\l ay tho i^oorc- 
Iminl Mu\ th»» i-onpnfiM* too\ avc ol keopinp. t!ic 
i>i'ot*olH>.ir.5 np CO Amo .is I'll? scoro.^ for oach bole 
c.ir.c' i». OTC.iinly ono of the most ir.Oilorn score/ 
rtcss.ij'.^- ho.iriis in spores Loiloy i«; <»t the ll.irry 
rni*n.in cn-^piOX in K.irw.ii^ CiLy. .loo (Jarogiola of 
NBC (lul one of his spori.ilf on :h.! operation of 
the b.isohall <;ooic uu! .•if«;:,r»}»o bo.ird and anyone 
watchio>: ii.ul to bo inprcs«;ed. 

*ihe ;»rof ionals are r.ot the only onos to 
use cor-putors to a<;sist in contests rep.iilacion 
and Si-oriaj;. f.akcville .Innior Hipji, I.akcvillc, 
.Minnesota u-»od Ltr. interact Lve computer on the 
WV.^ (Ictal Inforr-ation Education Systems) net- 
work for ^:irh a purpo.se.'' I hey set pairing by 
w-»ij;hc, .;radi», and i^rhool for a wrestling tour- 
nar>«»nl oi nine teans and 150 wrestlers.- KoC 
only did iho auto-n-it ion of the pairing process' 
save tir«', it wa<; far :nore equitable in its sched- 
ulinK ar.d ralohin>; of- the wrestlers. Also, the 
iZ-Mi \nni:al N'C.U \atii>nal Cynnastics Championship 
hold at :V-nnsylvanLa State l.'nivcrsity used an 
inLorictive Lerriin.'xl system to tabulate the 
scores for ic^ •;3 participating institutions, 180 
per t'or-^ors, and 5,000 individual scores.^ The 
iutricacies of the >:yr.n<KCics scoring processes 
w*-rc all toded into the main con^puter, so team 
am! iiui ivi<!«i.il scores .^nd totals were bro:ight up 
to date irned lately :ipon entry. This allowed 
off ii-ials, coarh*.*s, .ind others to gain current 
*:tat«s ro-ai«rts -ipon dor.r.nd throui»houc the session. 

Pro: OS*: ion. 1 1 football is probably oue of the 
iwst uiolific users of computer systems in sports 
today. Nearly all of th»; pro teams use computer- 
ized scout I OH reports to assist them in selecting 
pl.iyers to the draft.'* IMaver scouting is by no 
ro.ins tho lin^ic of pro- footh.il Ts computer 
assistance. Opoonenc's tendencies on otfense and 
.ie: or.se as wo 1 1 .us studying one's own tendencies 
are anonj; the .r<jny applied users of the computer 
Ml '.'.mo plannin>».'' A more thorough explanation 
of a j:<»ro scout iu,; program and its uses will be 
covorcd l.»tei- in tins p.iper. 

Manv olluT examples could be listed from near- 
•v all r(»r.pt t i t ivo sports in which the computer 
IS used in one forn or another. Specifics on 
{.lany oi th»» »c -jppl ica t ions are kept very confi- 
dential b"/ tho coans usi.ir, them. The advantage 
of I tear knovrin^ t^o soocif ic bre.ikdown of 
scnu:ini; d ma used ajviinst t!i'*n would undoubtedly 
be a valu.^hlf asset. Havinv* oeen closely in- 
volved wirh rhe dcveloprrcnt of two systems used 
dirocrl.- CO support ath'.otics, it's very clear 
rh.»t <>uch syf.t-M:; can l>e very valuable to a 
spoils i.-ror.rir.. The <lcstription of these two 
syst I'ps f o I low : 

irrcbaVT'Km/oV "Matching* tip the Grunt and 
r.to^'U'is," ^r,')S_M<>m_t'T£, April, l97/i pap.e 
^ "^Uet'f r<-ininal Score* Atlilet*'*, Feats/* 
Copoutoiwoj US . Occemhff A, 197A, pajie 8. 
U'linf • "'-ard to t !>c U'isc." >^cw York D.u ly 

News, O.'i<»boi 21, 10/1., Spot cs Section. 
Kyle .Ho;<', "ConputiT in t !u« St.irtinr, I.inoup," 
Jhink,. (Vtobec, 1073, pp. 2A-28. 



Aihietfc Iniury Report System 

The uiu; oIl tlio connutor to hr-: i\ down data on 
atlilotic iniucics Is a natural, "he process Is 
a reasonably uundane Cask and vt»iy tirre consunlng 
if attomptod nam.ally. Ilowr^vc-i , the computer can 
and will porf.»rm this analysis wit'a extreine ac- 
curacy »i»id speed. The trainer and his staff no 
lonc.er will need to spend many hours of mauual 
processing to proiluce report:, of their activi- 
ties. These m.uuial reports, at best, juiJt 
scratched the airf ace of providing useful infor- 
m.iCion. Tlu-* use ot* the computer in the analysis 
process will allow a greater uiin.ber ot data items 
to be considered and yet require less personnel 
time to break down. 

llie procedure used at Northern Illinois Uni- 
versity the past several years and adopted in 
K«)dified forp for the 197 3 ye.ir by seven univer- 
sities in the Mid-Ar^erican Conference is based on 
the collection of injury data chnuigh the use of 
an optical mark sense (OMR) rea«lable sheet. ^ 
(Figure I) 'Hi is sheet is used in the training 
room and data is collected for each athlete re- 
quiring the trainer's attention. Specific data 
ite.as are collected about the injury and its 
treatments. Tliere are two items on each side of 
the sheet that are somewiiat unreal tod to the in- 
jury itself, but .ibsolutely required to machine 
process the sheets. These two items ;ire the 
athlete's social security number and the injury 
number which is merely a sequence number denoting 
how many injuries the player has had requiring 
visits to the training room. Each of these ele- 
ments is required on both sides of the sheet to 
insure the mechanical process of matching the 
information on the two sides of the collection 
sheet into a single machine processable record. 

From looking at the sheet, it is obvious that 
the process of recording the data is not an in- 
significant task. And, indeed, a good bit of the 
time formerly spent on reducing injury data manu- 
ally can now be used in recording tj'.e data on the 
OMR sheet. Tliere are probably several justifi- 
cations and rationalizations for reinvesting this 
time. First of .iU, the sheet has the capability 
of recording a significantly larger nuirbcr of data 
items than are usually recorded under a manual 
system. The more data collected, obviously the 
more in depth analvsis availnblo on injuries and 
their treatments. Tlie tine spent <*od ing tho OMR 
sheets can be spread through the i^ntire season; 
whereas, the m«inual compilation of an injury re- 
port at the end of the seiison v;ould concentrate a 
great deal of time within a few days or weeks. 
Also, after using the OMR sheets for several weeks 
the process of recording on them hecomos increas- 
inp.ly faster and easier. 

Analysis of the injury data requires several 
steps. These steps are: 

(1) Processing of completed forms through the 
OMR reading device and converting data to 
coirputer processable form. 

(2) Tho cSv.*rution of several computer programs 
which ma tell tite two sides of the injury 
forn's d.it.i produced in the previous step 

"^.lohn llaTlT Kranz, Harold Morris, Willi.im 

Tcssendorl, .). Randall Rvaa, "Morthorn Illinois 
Univcr.-?! r.y Aclilotic Injury Report .System," 
A:h I c t i c Tj%t_i n n g . D«^c ember, 1 9 /A, pp. ISA- 185. 
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Figure 2 
Sample lojury Report 



and the creation of a single computerized 

record for each injury sheet. 
(3) One or more computer runs to analyze the 

records produced through a generalized 

statistical package. 
Sperificallv, N.I.b\ uses a Digicek 100 OMR 
nark sense reader ^it\\ a magnetic tape unit to 
record the d.ita in machine readable form. A 
utility program sort is used to order the records 
for each side of the sheet in social security and 
iajury nun^her order. A FORTRAN program is then 
run to combine the records for each side of the 
sheet and will produce an error report for sheets 
which do nor have itatching sides. 

The Statistical Package for the Social 
Sciences (SPSS) is then used to break the data 
into us.ihle infornation* SPSS is very convenient 
to use \n that very little computer expertise is 
involved in its use. With 2-3 hours of training 
nest anyone can le.irn enough about SPSS to set 
up the control cards for the analysis required. 
The ability o!: SPSS to coinbine data eliMnonts in 
cross-t.ihul a t iog is just ono» of the uGet; for 
breaking dt'wn the injury data. An exampbi re- 
port av.iil.ihle might bo a cross- tabulation of 
football f>l.iyer's position l)y conditions at the 
concurri'oce of the injury. (Figure 2) 

It will now ho possible although the programs 
are not Vt»t written,^ to save a complero injury 
file for e.u-h competition year. Then an Individ- 
ual in jurv profile can b** produced for each ath- 
lete at the end of his oligihility showing each 
iniurv .nid treatment from his first practice 
til rough hifi last game. This will be of ipmeasur- 



ahle value in assisting the trainer to advise pro- 
fessional scouts about a player, and in planning 
for prevention of injuries. 

In addition, it is entirely conceivable Chat 
the availability of this data can lead to some very 
significant research into the study and prevention 
of athletic injuries. Should the collection and 
synthesis of this data help in reducing the quanti- 
ty and severity of athletic injuries any at all, it 
will have been worth the investment of time and 
energy involved in its implementation and opera- 
t ion. 

Football Scouting System 

In the fall of 1969 the football coaching staff 
at Northern Illinois University (KlU) used an 
edged punched card system for scouting their oppo- 
nents.. After having spent some AO- 100 man-hours 
per week to break down scouting data, they de- 
cided there had to be a better way. The coach 
responsible for coordination of scouting came to 
the NIU computer center and asked for help.^ In 
studying the problem it was discovered that coin- 
nuteri^.ed scouting systems existed at other insti- 
tutions. However, the decision was made to de:sign 
a new system since those in existence were either 
\n\usable or unavailable.^ 



J. H. Hall, "A Descriptive Analysis of a Compu- 
terized Football Scouting System" (unpublished 
Master's thesis. Northern Illinois University, 
1972) 
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The t!esij\n of clic scoirlnp, syslt»m bascti 
on a thoroxti^h sec of spco i t ic.it. ions for the dat.i 
to be i-jllrocod and ropoitj? required. Tlu» list 
of (lata -^lenients to be i:«un1 wa ; finalized and a 
j»encrnl purix^se scout ire. dain colU'Ction form 
rroaccd. (I*ij»urc 0 'Ihi*^ form serves as both 
Che data col lection doviee for l!ie scout and as 
an input document to a keypunch onerator. 

Pio^rarjmin>.\ of the ;;v;»lcm was done in the IBM 
KOK'IRAN IV C. Ihe pro^^ran contains three distinct 
sections. These sections are: for storap.e a Ho- 
ot ion and definition; the readinp,, editing, and 
storing; of data; ai'.d repoi't j^eneration. 

Storage allocation iin<i definition initializes 
the (Jescriptor information and allocates data 
storage and work space i:' the program. The next 
section reads the data cards, edits the data, and 
stores the valid d.ita in the space allocated by 
the previous part of the program. The reports 
are then j*eneratcd ind printed. The reports gcn- 
e ra t ed are as f o 1 1 ows : 



the creativity of computer people, coaches, admln- 
i:;tiators, an<! athletc-j will lead to many more use- 
ful applications for tlie computer in the future CO 
!ielp play th-? game. 



9. 

10. 

H. 
12. 

n. 
14. 

15. 
16. 
17. 



Chronological List of Offensive Plays 
Sumnary of Running Plays by Play Type 
Summary of Running Plays Into and Away 
from Strength, 

Summary of Pass Plays Into and Away from 
Sc rength 

Sumnary of Plavs by Backflcld Alignment 
Summary of Tendencies from the Hash Marks 
(Figure 4) 

Sumnary of Plays by Line and Back fie Id 

Formation Comb inat ion 

Summary of Plays by Down aud Distance 

Summary of Ru:^.ning Plays Tli rough Each 

Hole 

Summary of Pass Plays to Each Receiving 
Zone. 

Summary of Each Principal Player's Play 
Summary of Offensive Plays by Field Posi- 
t ion 

Sumnary of Backfield in Motion Plays 
Chronological List of Defensive Plays 
Summary of Defensive Success Against 
.Running Plays Through Each Hole 
Sumnary of Defensive Success Against Pass 
IMavs to Each Receiving Zone 
St-mmary of Defensive Alignments by Field 
Posit ion 



The computerized football scouting system 
requires lusman judgnient and interpretation in 
analvzing the reports produced. The operation of 
the system provides for scouting data to be re- 
duced into a much finer breakdown than the maiuial 
method wiLlnn the time constraints involved. The 
coachins St. iff found their time investment in 
breaking down computerized scouting reports to be 
hetwc«»n 10^ and ^lO? of what it was with the pre- 
vtouslv used edged punched cards. V^c computer 
rtms take al)out 10 cpu seconds per game on an IBM 
J60/67. The Nil' svr.tom would probably lequire 
minor rod i f icat ions to match the naming conven- 
tions of another coaching staff, but would be 
u«:ahle to anothei team with similar report re- 
quirements. 

In S'jnnary. it is certainly clear that com- 
puters are now an inte;»ral part of athletics, 
Tli*-re are certain l> more applications than have 
been referenced in this oapcr. Just as certainly. 
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